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Straight Members 


Observing that at x — 0, y = dy/dx = 0, Eqs. (20.12) and (20.13) immediately yield 
A = B = 0. This simplifies the derivation process considerably, so that Eq. (20.13) 
yields 


v = 6 Ei ( 3X * 2 - 3a » i2 - (20 - 14) 

when x = 0, y = 0 at the fixed point of the support. For a 0 = 0 and x = L, 
Eq. (20.14) reduces to a standard deflection formula. Also, when x = L — a 0 , the 
expression for the deflection becomes identical with that given by Eq. (20.9), as 
should have been anticipated. However, it is of interest to note the implications of 
the assumed model. A simple change in the reference distance x can significantly 
affect the extent of the algebraic work in determining the constants of integration 
and the final form of the deflection formulas. 

Suppose that we now wish to use the Castigliano principle for the derivation 
of Eq. (20.9). By reference to Eq. (6.10), the deflection under load W, applied at a 
distance a Q from the free end, can be stated as 
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From Eq. (20.1), we get 
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Hence, substituting Eqs. (20.1) and (20.16) into Eq. (20.15) leads to these steps 
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El \ 3 ~ a * L + ^ a o - "jf + a ° ~ a ° 


On rearranging and simplifying various terms in the preceding expression we again 
obtain Eq. (20.9). In looking over the derivations using three modified approaches, 
it appears that the last theoretical model is the easiest to handle. 

The deflection at the free end can be arrived at, for instance, with the aid of 
Eqs. (20.0) and (20.14) using the principle of superposition. The slope under load 
W can be found from Eq. (20.14) by differentiating. 

S = 2 


(20.17) 



